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(54) Multi-mode telecommunication device for channel selection 

(57) The invention provides a telecommunication 
device, particularly a mobile phone (10), being able to 
communicate in a plurality of telecommunication bands 
(B1 , B2) of at least one technically supported telecom- 
munication mode (M1 -M3) or in at least one telecommu- 
nication band (B1, B2) of a plurality of technically 
supported telecommunication modes (M1-M3), each 
telecommunication mode (M1-M3) having an associ- 
ated telecommunication network, comprising a trans- 
ceiving means (50) for transmitting and receiving 
telecommunication signals and a controlling means (60) 
for controlling said transceiving means (50), said con- 
trolling means (60) including a first storing means (61) 
for storing a first table of said technically supported tel- 
ecommunication modes and respective telecommunica- 
tion bands; a first inputting means (20; 40; 70) for 
inputting a second table of subscribed telecommunica- 
tion modes; a first determining means (62) for determin- 
ing currently available telecommunication tele- 
communication tends based on received telecommuni- 
cation signals and providing a corresponding third table; 
a second determining means (63) for determining which 
of the currently available telecommunication telecom- 
munication bands on said third table belong to said 
technically supported telecommunication modes on 
said first table and to said subscribed telecommunica- 
tion modes on said second table and providing a corre- 
sponding fourth table; a selecting means (64) for 
selecting one of said determined telecommunication, tel- 
ecommunication bands on said fourth table as current 
telecommunication telecommunication band based on a 
predetermined criterium; and a registration means (65) 
for registering in the telecommunication network associ- 
ated to said selected cunent telecommunication tele- 
communication band based on transmitted tele- 
communication signals. 
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Description 

BACKGROUND OF THE INVENTION 

In^uL^T^ 00 ,?^ ^ a telecommunication device, particularly a mobile phone, being able to communicate 
^EXES"** telecommunication mode having a plurality of telecommunication bands oZ aX 

^ nSrI^ P ^ r1ed te,ecommunicafon ***** each having at least one telecommunication band, each tSe^ 
con^rucaton mode having an associated telecommunication network comprising a transceivirn rneans to 

ssr A?«h a ir^r^r tion a confroiiin9 ™™ »™£>* ssl 

[0002] Although applicable to. any telecommunication device; the present invention and its underlying problems will 
be discussed with particular reference to mobile phones. y 9 proD,ems Wl " 

SSfL^f"! Ph0 "^ meSe ™ V b * ce " ul8r netwrk or sate,Hte network ^ed. are known in a great variety today 
^tT£^™^7\ ^ °3 h3S 31 ,eaSt one technica,, y ^ported communication or operatS mode 
^, a l^ y ch " acl f te ? d ^ technical standards, f.e. network communicatidn schemes or protocols 

S 8,, 2^ « C J* ch °P erati0 ° "as one or more utilised frequency bands and/or radio channels 

, E ^ moblle P hone quires specific mobile phones designed for operation in accordance with the 

S'^^n^r ^ Sy * em - MObilB "~ ^ 3 ^ -^P— are 

r JTo^ ^ m ° bi, ° Ph ° ne BySl6mS 3re 0perated in various geographic regions, partly controlled 

ScaftelXds m 9W6rnment fe9U,ati0nS " ^ fe9i0n ^onedVpolitical and 

SSfigio^ 6 ' b8,0W S ° me eXamP ' eS °* Ce ' ,Ular SyS,8ms ' 9roupod int0 Mode 01 Operation, frequency bands 


TABLE I 



Examples of Mobile Phone Systems 

Mode of Operation 

Frequency Band(s) 

Region 

AMPS 

TX: 824-851 MHz 
RX: 869-896 MHz 

North America 

E-TACS 

TX: 890-915 MHz 
RX: 935-960 MHz 

United Kingdom 
South Europe 

CDMA IS-95 

TX: 824-849 MHz 

RX: 859-894 MHz 

TX: 1850-1910 MHz Bands 

A-F 

RX: 1930-1990 MHz Bands 
A-F 

North America 
South America 
Asia-Pacific 

GSM 900 
GSM 1800 
GSM 1900 

TX: 880-915 MHz 

RX: 925-960 MHz 

TX: 171 0-1 785 MHz 

RX: 1805-1880 MHz 

TX: 1850-1910 MHz Bands 

A-F 

RX: 1930-1990 MHz Bands 
A-F 

European Community 
Eastern Europe 
Middle-East 
Asia-Pacific 
North America 

D-AMPS 

800 MHz 

North America 
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Examples of Mobile Phone Systems 41 

Mode of Operation 


Region 

IS-54/IS-136 

TX: 1850*1910 MHz Bands 

South Amprirc* 


A-F 

Asia-Pacific 


RX: .1930-1990 MHz Bands 



A-F 


Iridium 

TX: 2.5 GHz 

Globally 


RX: 1.6 GHz 


UMTS 

Details in UTMS Alpha Evaluation Document 

Intends to be global 


10007] For example, as seen from Table I. GSM can be operated in 3 frequency bands. Mobiles able to operate in the 
GSM system in more than one frequency band are referenced as Single Mode, MuKi Band mobiles hereinafter An 
example of this kind of equipment is the product Bosch World 718, which provides GSM 900 and GSM 1900 operation 
so as shown in Table II below. 


TABLE II 


30 


Bosch World 718 


Mode of Operation & Fre- 
quency Band | 

Region 

GSM 

900 MHz 

1900 MHz 


European Community 

Y 

N 

USA 

N 

Y 


35 [0008] Another example is the product Bosch DuaJ-Com 738, which provides GSM 900 and GSM 1800 operation 
including in-call handoff between frequency bands as shown in Table (II below. 


TABLE III 


AO 


45 


Bosch Dual-Corn 738 


Mode of Operation & Fre- 
quency Band 

Region 

GSM | 

900 MHz 

1800 MHz 


EC 

Y 

Y 


**** t0 operate ,n more one Mode <* Operation; i.e. on more than one system are characterised 
as MuKi Mode mobiles. An example of this kind of equipment is the Qualcomm QPC-800 mobile phone able to operate 
in both the COMA and AMPS system as shown in Table IV below. 
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TABLE IV 


10 


QuaJcomm QCP-800 I 


Mode of Operation & Fre- 
quency Band 

Region 

COMA 

AMPS 

800 MHz 

800 MHz 


USA 

Y 

Y 


15 


20 


[0010] The Qualcomm product deals with the problem of operation mode and frequency band selection in the follow- 
, "! UCh u cases ' where the network operator operates more systems in the same geographic area, the problem 
isdealt j*rth in the network infrastructure in order to maximise the utilisation of scare network resources. This implies 
^^S^T 5 ' Onjne harKf, ranufactiirers of digital mobile phones are faced with some bindings from nelwork 
operator side when constructing. TTus allows no flexibility. All possible system configurations have to be checked with 
rh^^i!^^^? 00 - ° n th8 han * ^ case of interregional mobility, the problem cannot be dealt with in 
Sion^dS? 6 01 diffefent n8tWOfk Operators - lhu ^ the Qualcomm solution is not transparent to 

S^li 1 ^f 3 ^ 8 ^ e.g,lridium, are able to operate worldwide as shown in Table 

V below, but they suffer from limitations on capacity, operating costs etc. 


25 


30 


$5 


40 


TABLE V 


45 


50 


55 


Iridium phone 

Mode of operation & Frequency 
Band 

Region 

iridium 

1.02.5 GHz 


Asia 

Y 

Africa 

Y 

North America 

Y 

South America 

Y 

Europe 

Y 

North Pole Area 

Y 

South Pole Area 

Y 


nZtl^Z eXamP ' eS * **r 0r 9iven 3bOVe from 'i^tions in regions and operation modes or have 
other disadvantages; i.e. no real universaJ phones are available. • 

[0W 3] A person skilled in the art might propose to construct a mobile which is technically able to operate in all known 
modes of operatron in all regions of the world. However, certain problems are faced in doing this as described in the 

J^ 00 ™*™* mM mode mob,lB te requested to be able to operate in all regions of the world supporting all 
r-XrS n ^ T T PrOVide IOW ° peration ««*■ encountered with ^^32X2 

s^tnTm^™ « • m T° nCy 90vemment stations applied in each region and political decisions on which 
sterns may operate ,n specrfrc reg-ons. severe difficulties are faced when applying far type approvals of mufti mode 

WW5J Table VI below shows the problem of dealing with a plurality of regions, modes of operation and frequency 
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TABLE VI 


10 


75 


Regional Availability of Modes and Bands 



Mode of Operation & Frequency Bands 

Region 

Ml 

M2 { 


Mi 

B1 . 

B2 

B3 

B4 

B5 

B6 


Bj 


R1 

Y 

N 

Y 

N 

M 

N 

N 

N 

R2 

N 

N 

Y 

Y 

Y 

N 

N 

N 










Rg 










so 


25 


30 


35 


40 


45 


50 


55 


[001 6] In Table VI, Rg are different regions, Mi are different modes, and Bj are different frequency bands 

[0017] A specific mode of operation, e.g. M1, utilising specific frequency bands, e.g. B1 and B3, may be active in a 

specific region, e.g. R1 , which prohibits some other operating modes, e.g. M2 and M3. 

[0018] Another region, e.g. R2, allows other operation modes, e.g. M2, and frequency bands, e.g. B4 and B5 in com- 
bination with operation mode Ml on frequency band B3. 

[0019] An important problem is todeal with different regions because no common regulatory frameworks are estab- 
lished between regions. 

[0020] Pre-requisites for type aipprovals are the following: 

1. The mobile must comply with the spectrum regulations applied in the region, where approval is sought This can 
normally easily be achieved for single Mode, single Band mobiles within a specific region. 

2. In case this is not achievable by default, one has to demonstrate to the authorities, that the mobile wifl not cause 
harm to the existing frequency spectrum. In case one can convince the relevant authorities, it is possible to have 
approvals granted. This is the typical situation when dealing with multi mode mobiles and single Mode, multi tele- 
communication band mobiles intended for operation in more than one region. 

[0021 ] Thus, the present invention addresses eliminating the need for discussions and negotiations with regulatory 
authorities as outlined as well as a mobile phone according to the method. 

SUMMARY OF THE INVENTION 

[0022] The present invention provides a telecommunication device according to claim 1 . 

[0023] A particular advantage of the telecommunication device is that a multi mode or a single mode, mufti telecom- 
munication band telecommunication device or mobile according to the invention will automatically satisfy the prerequi- 
sites for type approvals as outline previously. This eliminates some of the problems of developing telecommunication 
devices such as mobile phones, being more complicate than simple single mode, single telecommunication band 
mobiles. 

[0024] The invention provides for free circulation between regions; i.e. there is improved mobility to Ihe end user and 
minimal need for country specific variants; i.e. there is an optimised production flow. 

[0025] The principal idea underlying the invention is that the telecommunication device makes a comparison between 
technically supported modes, subscribed modes and currently available modes. 
[0026] Preferred embodiments of the present invention are listed in the dependent claims. 
[0027] According to a preferred embodiment, said registration means for registering in the telecommunication network 
associated to said selected current telecommunication mode is designed such that it does not transmit any telecommu- 
nication signals in a predetermined spectral range, or preferably no telecommunication signals at all, before said select- 
ing means has completed its selection. This has the advantage that there is no disturbance of or interference with said 
predetermined spectral range, if it turns out later that there is no telecommunication possible in this spectral range in 
the current region, and thus there will be no regulatory problems. 

[0 °P ] According to a further preferred embodiment, a second inputting means is provided for inputting a fifth table of 
preferred telecommunication modes of said subscribed telecommunication modes, and a second storing means for 
storing said fifth table, wherein said fifth table of prefened modes is part of said predetermined criterium. Thus the 
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is 


users preferences can be taken into account f.e. offered services, quality of services, operation costs etc 

[0029] According to a further preferred embodiment, said telecommunication bands include frequency bands and/or 
w ictnneis. 

10030] According to a further preferred embodiment, said modes are characterised by at least one of specific technical 
standards, network communication schemes or protocols, modulation schemes and the like 

[0031] According to a further preferred embodiment said first determining means for determining currently available 
telecommunication telecommunication bands is designed such that for each telecommunication mode it scans the sig- 
nal strength of a range of corresponding frequency bands and/or channels and determines said currently available tel- 
ecommunication telecommunication bands based on said signal strength. 

[0032] According to a further preferred embodiment said first and second determining means are designed such that 
they continue their operation after a registration has been performed. By performing these determinations. e.g. asyn- 
chronously as background activities, during operation; this enables the telecommunication device or mobile phone to 
be responsive to mobility; i.e. new locations may offer new telecommunication modes and/or telecommunication bands 
and some may disappear. ' 
[0033J According to a further preferred embodiment, said transceiving means tor transmitting and receiving telecom- 
munication signals is designed such that it operates in the radio frequency spectrum. 
i0K ?L . Aocordin9 to a further Preferred embodiment sard first inputting means for inputting a second table of sub- 
scribed telecommunication modes includes at least one of an antenna, a key panel, and a SIM card. 

so BRIEF DESCRIPTION OF THE DRAWINGS 

[0035] The present invention will become more fully understood by the following detailed description of preferred 
embodiments thereof in conjunction with the accompaying drawfrigs. in which: 

25 Fig. 1 a preferred embodiment of the telecommunication device according to the present invention in form of a cCq- 
rtal mobile phone; and B 

Fig.2 a preferred operation sequence of the digital mobile phone shown in Fig. 1. 

no DESCRIPTION OF THE PREFERRED EMBODIMENTS 

[0036] Fig. 1 shows a preferred embodiment of the telecommunication device according to the present invention in 
torm of a digital mobile phone. 

[0037] In Fig 1. reference sign M1-M3 designate telecommunication modes. 10 a mobile phone. 20 an antenna 30 
as a d.splay40 a key panel. 50 a transceiver. 60 a control means induding first storing means 61 . first determining means 
^ S6 ^l 109 means 631 se,ectin 9 means 64. registration means 65 and second storing means 66, 70 a SIM 
card, and 100 an internal bus linking all electronic modules. 

ES?! USUal componertt5 ' sucn 38 **** telecommunication band processing partes), controlling software 

part(s) and so on are not shown in Fig. 1 for reasons of clarity. ' 

40 P 0391 J*? em * ile P nonel0shown inR9- 1 is a mutti mode mobile phone being able to communicate via radio waves 
in a repectrve telecommunication band of the three technically supported telecommunication modes M1-M3 each tel- 
ecommunication mode M1 -M3 having an associated telecommunication network. For simplicity, it Is assumed that each 
modes has two frequency bands and each frequency band has two channels 

KL I 3 . 6 ** 6 9 » 1? in !° de * 3i,s ' °P eration <* the P"°ne 10 shown in Fig. 1 is described in more general 

Part,cu,an K *• °P eration according to the embodiment described in the following is refened to as 
.Listen before Transmit principle". , 

SSLfttSffiS? ££2£°!?? a Ceft3in a priori namely the mobile phone 10:hc^iriten^im^imatibn^. 

.o^which nxxies^ B21^B22. B31 B32) if%uPborts ' 

"formation is tfored in a so called ME Configuration I Table or MECT or apparatively in said first storing means^T ' 

KcR. B S1^.p^ t 'fL da, L are a,so . avai,ab,e * *• m *«e Phone 10. An internal table called 
SUBSCRIBER_PROFILE holds all ."formation on which modes of operation, frequency bands etc. are available within 
the current subscnption(s) or apparatively in the SIM card 70. 

[0043] When turned on. firstly, an operation mode and frequency band selection procedure of the control means 60 
determines network capabilities in terms of available modes of operation and the corresponding fink quality of each fre- 

qU6 r T - radi ° ChanneL SeCOnd, » * e V"*™ ™«* ^ frequency band SrS^SSS 
result^ wrth subscnption profiles and user preferences and decides which operation mode. freque^ba^etifsSl be 
IESt a "t mpt,ng to re 9 ister m a network - No transmission takes place before selection sequence is ended 
11 Upon of the operation mode and frequency band selection procedure, the mobile phone' 10 


45 


. SO 


55 


BNSOOCID: <EP O98019OA1J_> 


EP 0 980 190 A1 


attempts to register to the network according to appropriate specifications. If the registration attempt succeeds the 
mobile phone 1 0 enters normal operation on the selected operation mode and frequency band. If the attempts fail the 
mobile returns to the operation mode and frequency band selection procedure. 

[0045) Moreover, as a background process to normal operation, the operation mode and frequency band selection 
procedure is running asynchronously. This provides the mobile to react responsive to mobility; i.a new locations may 
change the offered operation modes and/or frequency bands. 

[0046] Now, a more detailed description of the construction and function of the mobile phone 10 win be given with 
particular respect to Fig. 2 showing a preferred operation sequence. 

[0047] The sequence starts at step SO after turning on the mobile phone 10. In step S1. the mobile phone 10 scans 
the frequency spectrum for carriers belonging to each of the operation modes M1-M3 contained in the MECT table In 
other words said first determining means 62 scans the signal strength of a range of corresponding frequency bands and 
associated channels and determines said currently available frequency bands and channels based on the signal 
strength. 

[0048] Each scanning Is performed according to the nature of current operation mode; i.e. using appropriate telecom- 
75 munication bandwidth. Scanning results are stored in the mobile in an array or table which is referred to as : 

N ET_CON_TABLE . POWE R ([M]ode, [BJand. [C]hannel) 

10049] Scanning may be described by pseudo code as follows: 


10 


20 


25 


30 


For M=l to 3 do (For all Modes of Operation) 

For B=l to 2 do (For all Frequency Bands) 

For CH=1 to 2 do (For all radio channels) 

Begin v 
NET_CONjTABLE. POWER [M,B,CH) = estimated signal 

strength 

End 

[0050] In step S2, the first determining means 62 of the mobile phone 1 0 sorts the NET_CO NOTABLE. POWER array 
as described by pseudo code: 

For M=l to 3 do 
For B=l to 2 do 
Begin 

Sort CH's in decreasing order in terms of found 

signal strength 
Build array NET_CON_TABLE . SORTED_POWER [M, B, CH) 
End 


40 


50. 


ss [0051] In step 3. the second determining means 63 identifies each of the channels found: Le. investigates if found 
channels belongs to any of the telecommunication modes and bands, respectively, listed in the MECT table as 
described by pseudo code: 
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SO 


35 


40 


SO 


55 


For M=l to 3 do 
For B=l to 2 do 
For CH=1 to 2 
Begin 

Based on NET_CON_TABLE . SORTED_POWER build 

array IDENTTF IED_CARRIERS 

End 


SSL L F?ff ! r ° f taWe ,DENT,FIEC >-CARRIERS and table SUBSCRIBER.PROFILE are placed 

in table LEGAL_CARRIERS by the second determining means 63 according to said subscribed telecommunfcafion 
modes. In other words, subscribed identified modes are tittered from unsubscribed kJent^Zfes 
mS at EX? 'il 8 bb)9 ^.CARRIERS is sorted aocoding to the user's preferences stored in second storing 

ii3 ^rr^-sry °L Bervices ' operation coste ^ name * into a «»• preferred career* 

i^UJT.h ,! ^ haS bMn COmp,8te,y 6ilent °" th0 air ™«° Werlace. There has been no transmis- 

X« ^' 8 n ° P 055 ' 616 ,nter,erence to alte "*** use of the spectrum and thus no regulatory problems. 
[0055] The mobile is now ready to register on the network, if the table LEGAL_CARRIERS is not empty Otherwise 
25 the sequence cycles back to step S1. . • t*«w- «-^ierwise, 

Sr,i n JlT re ?^ atio " means 65 'blisters in the telecommunication network associated to the most pre- 

ferred current telecommun.catoon channel according to the mode and band of operation selected and corresponding 

• d^SrrSLTntS 

30 [0057] At this point, the mobile for the first tome transmits to the network 

[0058] Although not expliately shown in Fig. 2. steps S1-5 are running asynchronously as background activities dur- 

T 6S J he m0b " e t0 feaCt reSp0nsive to ™ 'orations may offerX opeSon mod« 

and/or some operation modes may disappear. 

[0059] Also, the user may request additional services, not supported by the current Mode of Operation. By manual 
awe on the current operation mode and frequency band. 

bS e r^ U tS^^ e ^j nVen,i0n ha l bee " d6SCribed "*» res P ect to Preferred embodiments thereof, it should 
by Ca^^cLTns" * P 6 ^^ ^ ^Ing from the scope of the invention as defined 

[0061] Particularly, the above operation sequence described In connection with Fig. 2 is just one way to reach the 

ITL^l^T T^ZT"^ t0 ,h8 same 90al - ™ e 8oal is that the mobi.e'has madTa con^S 
between supported systems, network offered systems and the subscriber profile, before tt registers in the^worit 
^nrngmay be done in different ways. e.g. scanning all channds for each option mode1,r bTa^y clner tSe^ 

45 !S A ^°^!! e 9i T eXa^p,e • 8 plUral, * y 01 t "° channe,s nas been assumed, however, usually there are of 
the order of hundred channels per frequency band. 

US d^Sl^L 0 ^" eX T P,e 1* ^T^" 9 means for ^ansmitling and receiving telecommunication sig- 
r 9 rt *° radi ° *«t^«y ^ectrum. it can also be designed such that it works in 

another frequency range or in the optical frequency spectrum. , 

Claims 

1 ' ? ^'™ nurtca « ond * v toe. particularly a mobile phone (10). being able to communicate in at least one technically 
te, ^ ommun,caDOn having a plurality erf telecommunication bands (B^Tor nToS 

Si ?iT££ y JZT t " i T^S 00 m ° deS (M1 " M3) each ha ™ 9 at ,east ° ne teleconnmSon ^ 
SS^If^^"'^^ m0d6 (M, ' M3) ^"9 80 associated telecommunicalion network, comprising a 
SSnTLTf^ ( } tranSmitt,n9 and receivin9 ^'^communication signals and a controlling meansU to 
controlling said transcerving means (50). said controlling means (60) including: . 1 J 
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a firs! storing means (61) for storing a first table of said technically supported telecommunication modes and 
respective telecommunication bands; 

a first inputting means (20; 40; 70) for inputting a second table of subscribed telecommunication modes; 

5 

a first determining means (62) for determining currently available telecommunication telecommunication bands 
based on received telecommunication signals and providing a corresponding third table; 

a second determining means (63) for determining which of the currently available telecommunication telecom- 
10 munication bands on said third table belong to said technically supported telecommunication modes on said 

first table and to said subscribed telecommunication modes on said second table and providing a corresoond- 
ing fourth table; 


15 


20 


25 


a selecting means (64) for selecting one of said determined telecommunication telecommunication bands on 
said fourth table as current telecommunication telecommunication band based on a predetermined crrteriunr 
.and 

a registration means (65) for registering in the telecommunication network associated to said selected current 
telecommunication telecommunication band based on transmitted telecommunication signals. 

2. The telecommunication device according to daim 1. wherein said registration means (65) for registering in the tel- 
ecommunication network associated to said selected current telecommunication mode is designed such that it 
does not transmit any telecommunication signals in a predetermined spectral range, or preferably no telecommu- 
nication signals at all. before said selecting means (64) has completed its selectioa 

3. The telecommunication device according to claim 1 or 2. further comprising a second inputting means (40) for 
inputting a fifth table of preferred tefecommunication modes of said subscribed teleoommunication modes, and a 
second storing means (66) for storing said fifth table, wherein said fifth table of preferred modes is part of s&Fd pre- 
determined criterium. 

30 

4. The telecommunication device according to daim 1, 2 or 3. wherein said telecommunication bands include fre- 
quency bands each having one or more channels. 

5. The telecommunication device according to one of the preceding daims, wherein said telecommunication modes 
35 (M1-M3) are characterised by at least one of specific technical standards, network communication schemes or pro- 
tocols, modulation schemes and the like. 

6. The telecommunication device according to daim 4. wherein said first determining means (62) for determining cur- 
rently available telecommunication telecommunication bands is designed such that for each telecommunication 

40 mode rt scans *»e signal strength of a range of corresponding frequency bands and/or channels and determines 
said currently available. telecommunication telecommunication bands based on said signal strength. 

7. The telecommunication device according to one of the preceding claims, wherein said first and second determining 
means (62, 63) are designed such that they continue their operation after a registration has been performed. , y 

45 j* 

8. The telecommunication device according to one of the preceding daims, wherein said transceiving means (50) for 
transmitting and receiving telecommunication signals is designed such that it operates in the radio frequency spec- 
trum. 


so 9. 


The telecommunication device.according to one of the preceding daims, wherein said first inputting means (20; 40; 
70) for inputting a second table of subscribed telecommunication modes indudes at least one of an antenna (20)! 
a key panel, and a SIM card (70). 


55 
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FIG. 2 


START 


I 


h 


SO 


DETERMINE SIGNAL STRENGTH FOR ALL MODES 
FREQUENCY BANDS, AND CHANNELS 


S1 



REGISTRATION 
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